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Abstract
Radiofrequency ablation (RFA) has become the ﬁrst-choice treatment for dysplastic Barrett’s esophagus. RFA is indicated for
ﬂat high-grade dysplasia and for eradication of residual Barrett’s esophagus after endoscopic resection of any visible lesion
containing high-grade dysplasia or an early mucosal cancer. RFA has a high success rate for eradication of dysplasia in 95%
of patients. Eradication of intestinal metaplasia can be obtained in approximately 80% of patients. This result can, however,
only be obtained by a multiple step therapy with circumferential and subsequent focal ablation (HALO 90). This article is
part of an expert video encyclopedia.
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Materials
• Endoscope: H180Q; Olympus, Tokyo, Japan.
• Spray catheter; Olympus, Tokyo, Japan.
• High-pressure pistol; Boston Scientiﬁc, Hatick, MA, USA.
• HALO 90 ablation catheter and HALO ﬂex generator:
HALO 90 RFA system; Covidien, Sunnyvale, CA, USA.
Background and Endoscopic Procedures
Radio frequency ablation (RFA) is an endoscopic technique
that utilizes radio frequency energy to eradicate Barrett’s epi-
thelium by means of thermocoagulation. RFA is indicated for
eradication of ﬂat Barrett’s epithelium only. RFA has not been
demonstrated to be effective for treatment of cancer. There-
fore, a meticulous inspection of the esophagus is crucial and
mandatory to guarantee a successful and safe oncological
treatment. With a combination of circumferential and focal
ablation, eradication of dysplasia and intestinal metaplasia
can be obtained in 95% and 80% of cases, respectively.1,2
In this case, a 61-year-old patient was treated with focal RFA.
This patient was ﬁrst treated with an endoscopic resection of a
visible lesion containing only high-grade dysplasia. After a cir-
cumferential ablation, the C2M3 Barrett’s epithelium was con-
verted into a C0M1 with small residual Barrett’s islands.
For focal ablation, the use of virtual chromoendoscopy is
advised. In this case, narrow band imaging was used to lo-
calize the small Barrett’s islands. The classical procedure used
in Europe is the so-called double-clean-double protocol. Ab-
lation is performed using 15 J cm2 in a two-step procedure
with a double hit on the same spot during each ablation step
(in total four hits per island). In between, a cleaning step is
performed using the tip of the electrode and the sandblasting
technique with a high-pressure dilation pistol. In the Euro-
pean experience, each time the HALO 90 was used, an ab-
lation of the neo-Z-line was also performed.
One should be aware of the fact that a stricture may be
more easily passed in the anterograde way than in the retro-
grade direction, due to the fact that the catheter is articulated
on the tip of the endoscope. Therefore, it is advised to use the
smaller HALO 60 catheter that has recently become available.
Before and after the procedure, patients are advised to take
double high-dose proton pump inhibitors (PPI) (e.g.,
esomeprazole 2 40 mg) and ranitidine, 300 mg, for the ﬁrst
3 weeks after the procedure.
Key Learning Points/Tips and Tricks
• Thorough inspection of the esophagus is necessary to en-
sure safe oncological outcome.
• Endoscopic resection is obligatory when visible lesions are
present.
• Virtual chromoendoscopy should be used to locate all the
remaining Barrett’s islands.
• In case of a stricture, the smaller HALO 60 catheter should
be used.
• The double-clean-double protocol should be followed (in
total four hits per ablation site).
• The neo-Z-line should be always ablated when focal ab-
lation is performed.
• High-dose PPI should be given.
• The patient should be scheduled 10–12 weeks later for
control and additional focal ablation.
This article is part of an expert video encyclopedia. Click here for the full
Table of Contents.
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Complications and Risk Factors
Short-term side effects of esophageal complaints (dysphagia
and retrosternal pain) occur in 80% of patients and last 2
weeks on an average:
• bleeding (1.5%),
• stricture (75%), and
• buried glands and dysplasia.
Alternatives
Stepwise endoscopic resection, with a higher risk of stenosis,
and Subtotal esophagectomy is generally no longer accepted
as a ﬁrst-choice treatment due to mortality and morbidity,






00:00 During radio frequency ablation (RFA) radio frequency
energy is used to eradicate Barrett’s epithelium. A 47-
year-old man with residual Barrett is treated with the
HALO 90. He was previously treated with endoscopic
resection and circumferential RFA. Thorough inspection
excluded visible lesions. Narrow-band imaging (NBI) is
used to locate all the remaining islands.
00:33 The mucosa is rinsed with acetylcysteine in a
concentration of 1%. Two syringes of 10 ml are applied
through a spray catheter.
00:44 Aspiration of all the ﬂuid in the stomach is necessary prior
to introduction of the catheter to avoid aspiration risk
when the procedure is performed under conscious
sedation.
01:00 Here you can see how the catheter is mounted on the tip
of the endoscope. Alcohol is used as lubrication and
caution should be used when mounting the catheter. The
catheter should always be positioned in the 12 o’ clock
position.
01:23 Introducing the catheter can sometimes be difﬁcult. The
catheter needs to be moved over the tongue, underneath
the epiglottis. Once the arytenoids are in view, the big
wheel of the endoscope needs to be moved downwards
and the catheter is introduced. This will need to be done
partially blinded. If difﬁcult the spray catheter can be
replaced and used as a guide to introduce the catheter.
01:55 The catheter is connected and the Energy settings are
increased at 15 J per cm2.
02:07 The catheter is positioned onto the Barrett islands. Once
the catheter is in place, ablation is initiated.
Radiofrequency energy is delivered by pushing the blue
foot pedal. In the double-clean-double technique this is
always done twice in a row for each ablation site.
02:29 After the ﬁrst ablation, a white coagulum will be visible.
02:45 The ablation is continued for all the islands. After all
islands are ablated a complete ablation of the neo Z-line
will be performed. Each time the ablation zone is
overlapped a little bit to ensure there are no skipped
zones between each ablation step. This is repeated until
the entire Z-line is treated. Notice the amount of torque
that needs to be applied to the endoscope for ablating
the Z-line.
04:40 We are performing a so called double-clean-double
procedure. This means that after the ﬁrst double hit, the
created coagulum needs to be cleaned. This is done
mechanically. First the tip of the electrode is used to
slough off the majority of the coagulum. While pushing
the scope gently tangential along the esophageal wall,
slight suction is applied. As you will see, the majority of
the esophagus can be cleaned this way.
05:17 After this, additional cleaning can be obtained by the sand
blasting technique. Saline solution is sprayed under high
pressure, generated by a dilation pistol with a 50 cc
syringe.
05:50 Here we show the cleaning of the catheter. Notice the
amount of coagulum that can be swept off the catheter.
06:04 Finally, a last double hit ablation of the entire Barrett
segment is performed including the Z-line. Notice the
yellow-brownish discoloration after the second ablation
step. The patient will be scheduled again after 3 months
for additional focal ablation of remaining islands and the
neo-Z-line.
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